Ministry of Education and Science of Ukraine

National University of Food Technologies

85
Anniversary International
scientific conference of young
scientist and students

"Youth scientific achievements
to the 21st century nutrition
problem solution"

dedicated to the 135th anniversary of the National
University of Food Technologies

April 11—12, 2019

Part 2

Kyiv, NUFT, 2019



MisnicreperBo oceitu i Hayku Ykpainu

HamioHa/ibHUM YHIBEPCHUTET XapY0BUX TEXHOJIOTIH

85
IOBi1eriHa MizkHapogHa
HAYKOBa KOH(epeHIid MOJIOIUX
YUEHHX, ACIIIPAHTIB 1 CTyZI€HTIB

"HaykoBi 3I00yTKH MOJIO/1 —
BUPIIIIEHHIO IIPO06JIEeM
XapuyBaHHA J1oaAcTBa y XXI
cTOoIITTI"

npucsa4YeHa 135-pivuro HamioHaasHOTO
YHIiBEPCHTETY XapYOBHUX TEXHOJIOTIN

11—12 KBIiTHA 2019 p.

YacTuua 2

Kuis HYXT 2019



85 Anniversary International scientific conference of young scientist
and students "Youth scientific achievements to the 21st century nutrition
problem solution", dedicated to the 135th anniversary of the National
University of Food Technologies, April 11-12, 2019. Book of abstract. Part
2. NUFT, Kyiv.

The publication contains materials of 85 Anniversary International scientific
conference of young scientists and students "Youth scientific achievements to the
21st century Nutrition problem solution".

It was considered the problems of improving existing and creating new energy
and resource saving technologies for food production based on modern physical and
chemical methods, the use of unconventional raw materials, modern technological
and energy saving equipment, improve of efficiency of the enterprises, and also the
students research work results for improve quality training of future professionals of
the food industry.

The publication is intended for young scientists and researchers who are engaged
in definite problems in the food science and industry.

Scientific Council of the National University of Food Technologies
recommends for printing, Protocol N 8, 28.03.2019

© NUFT, 2019

Marepiaan 85 IOBineiiHoi MikHapOgHOI HAyKOBOi KOH(EpeHLil
MOJIOIUX YYEHHUX, acHipaHTiB 1 cTyneHtiB "Haykosi 3100yTku Momoni —
BUpILIEHHIO Mpo0sieM xap4yBaHHs JoacTBa y XXI cromTri", mpucBsueHoi
135-piyuro HarioHaapHOrO YHIBEPCHUTETY XapyoBHX TexHOJoriH, 11-12
kBiTHS 2019 p. — K.: HYXT, 2019 p. —-4.2. - 434 c.

Buganngs wictute Marepiamn 85  IOBimeiinoi MikHapomHOi HayKoBOi
KOH(]EpEHLIT MONOIUX VICHUX, aCMIPAHTIB 1 CTYJCHTIB.
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O3HAYCHUMH NpodIeMaMH y Xap4oBilii HayLi Ta MPOMHCIOBOCTI.
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1. Cavitation wearing of modified ceramics

Oleksandr Litvinenko, Bohdan Pashchenko
National University of Food Technologies, Kyiv, Ukraine

Introduction. Technological equipment in various industries implements the processing of
products mainly in a liquid-phase state. At the same time, special conditions of flow appear in the
equipment units. These conditions include cavitation. Thus, a rational choice of appropriate
materials 1s relevant. One of these materials is ceramics.

Materials and methods. There are present research of the cavitation resistance of specimens
of modified ceramics based on the matrix Al,O; with the addition of ZrO, up to 2% by mass. The
resistance of the specimens was determined by the action of ultrasonic cavitation, which was
generated by oscillations of a magnetostrictive vibrator with a frequency 22 and 44 kHz. The
indicator of the wearing resistance of the specimens was the loss of their mass. It was determined
by the gravimetric method at fixed time intervals.

Results. The wear resistance of the specimens with different oscillation frequencies is
determined by the intensity of the mechanical impact on them. This is confirmed by the graph of
the rate of mass losses of the specimens (Fig. 1, 2). The cyclical pattern of wearing is most
pronounced at the frequency 44 kHz. Mechanical impact on the surface of the specimens causes
an intensive formation of microcracks. They are formed at the boundaries of internal defects or
large grains of Al;Os. The additives of SiO, form the glassy phase between grains of ALOs. It
weakens the structure of the specimens and also is a source of cracking. The cavitation resistance
of the specimen Ne2 is explained by the hanging content of Al,Os and by the introduction of fine-
grained ZrO, into the composition of the specimen.

This allows to increase the viscosity of ceramics. The shock waves after the collapse of
cavitation bubbles are absorbed by the structure of the material.
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Fig. 1. The rate of mass losses of the Fig. 2. The rate of mass losses of the
specimens by the time at an oscillation specimens by the time at an oscillation
frequency of 22 kHz. frequency of 44 kHz.

Ceramics haven’t plastic deformation. The brittle fracture nature of its destruction is the most
typical. Hooke's law is valid for most types of ceramics. Their characteristics are evaluated by the
values of flexural strength, Young's modulus and other indicators. Therefore, traditional
approaches can be used for research of ceramics. That is why the cyclical nature of the destruction
of ceramics can be compared with hydro-abrasive wear of metals.

Conclusions. The introduction of the modifier of ZrO2 into the Al203 ceramic matrix allows
the significant increasing of its wear resistance. Wear of materials is determined by the intensity
of the cavitation effect and the phase ratio of components. To assess the wear of ceramics it is
possible to use the approach similar to that one used for the assessment of wear of metals.
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